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Specification 

1- Title of the Invention 

ELECTRONIC DEVICE 

2. Claim 

An electronic device characterized t>y comprising 
a plurality of logical units ^ and storage elements 
specifying relations of connections among the logical 
units, the electronic device being provided with 
rewriting means for rewriting contents of the storage 
elements from outside. 

3* Detailed Description of the Invention 
Industrial Field of Application 

The present invention relates to an electronic 
device which can freely change a combination of 
internal wiring as necessary from outside the device 
for realisation of various kinds of logical functions « 
Prior 2^Lrt 

In general, in the course of a step of 
developing an LSI, an experimental circuit board is 
often provided for carrying out a real time 
eKamination of functions of the LSI- The LSI, 
however, usually has a large scale of integration with 
a large number of built-in logic circuits.. This 
therefore requires much txjoe^ expense and labor In 
work of making the experimental circuit board 
equivalent to the LSI. In many cases, the 
experimental circuit board is brought into realization 
by combining a large number of small scale logical 
units, namely SSIs or MSIs. Thus constituted circuit 
board tends to have an increased board area and 
increased number of the boards together with 
difficulty in carrying out correction of the circuits 

In order to compensate for such disadvantages in 
combining the SSI or MSI, a phase type logical unit 
such as a FROM (programmable read only memory) or a 
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PIiA (prograiniuable logic array) >ras used. In such a 
logical unit, after being produced, according to 
logical funcrions a user retjulres, specl3!led pnases at 
those contained in the logical unit are cut out by 
being fused from outside to be obtained as desired 
logic circuits. 

Use of rhe phase type logical unlrs such as 
PRCMs or and PLA3 allowed the area of the eaeper-impntal 
circuit board to be reduced. 

An example of a circuit of a conventional 
experijnental circuit board, in which PROMs, PIAs, 
SSls, MSls^ etc. are used, is shown In FIG* 5.. In the 
figure^ niunerals and characters 9a to 9e denote 
logical units such as PROMs, PLAs, SSIs and MSIs with 
Specified connections provided among the logical 
units. The specified connections aioong the logical 
units are realized in a form of a specified wiring on 
the essperimental circuit board to prcvrlde desired 
logical functions. 

Problems to be Solved by the Invention 
In rhe atoove consrirutlonr however^ the 
Specified wiring realizing relations of connections 
among the logical units such as PRQMs^ PUVs, SSIs and 
MSIs first requires work of realizing the wiring such 
as wire wrapping ^ soldering and wire printing. Most 
part of the work is carried out by workers to require 
much time and be accoii5>anied with unavoidable errors- 
Moreover, there is a drawback of xnaking it difficult 
to make a substantial change in logic after the wiring 
has been once completed. 

In view of foregoing^ it is an object of the 
present invention to provide an electronic device 
which can freely change a combination of internal 
wiring as necessary for realization of various kinds 
of logical functions- 

Means for Solving the Problems 
In order to solve the above problems^ an 
electronic device according to the present invention 
conprlses a plurality of logical units, and storage 
elements specifying relations of connections among the 
logical units* 
Function 

With the above constitution, the present 
invention allows various kinds of logical functions to 
be easily brought into realization toy rewriting frcMU 
outside contents stored in the storage elements 
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cont:alned in ttie electronic device • 
Example 

An exaxnple of an elect:rcn±c device according ro 
- the present invention will be e:5q)lained in the 

following with reference to the drawings. In FIG- 1 
to PIG, 4r "the satne reference numerals and characters 
denote tihe same or corresponding parts. nofORE 1 
shows an electronic device in an escample of the 
present invention* In FIG« 1, numeral 1 denotes a 
wiring-changing unit and numeral 2 denolies wiring 
provided beforehand. In the electronic device/ there 
are provided socketis beforehand for settling logical 
units such a$ PLAs, PRGHls and MSIs. Among tne socicets 
the wiring are provided crosswise. At an intersection 
of the wiring r there is provided a wiring-changing 
unit to allow the wiring to be arbitrarily changed- 
In FIGURE 2, there is shown an example of a 
configuration of the wiring-changing unit. In the 
figure, numerals and characters la to Iw and 2a to 2e 
denote connection points provided with storage 
elements for storing relarlons of connections. In the 
wiring- changing unit shown in the figure, wiring of 
two lines can be changed in each of the four 
directions, eight lines in total. Herer by rewriting 
contents of the storing elements for storing the 
relations of connections, the wiring can be changed 
arbit rar ily - 

In (a) of FIG- 3, there is shown an example of a 
configuration including some connection points in the 
wiring-changing unit. In the figure, each of numerals 
and characters 11a and lib denotes a flip-flop for 
. storing a relation of connection, and each of ntmierals 
12a and 12b denotes a gate that opens and closes 
depending on an output value of each of the flip-flops 
11a and lib. The output of the flip-flop 11a is a 
logic ^(y for which the gate 12a is in being closed 
not to hold a relation of being connected- The 
condition is to be exhibited sinqply with a mark of "^O^ 
as shown at an intersection la in (b) of fig* 3- 

Whiler an output of the flip-flop lib is a logic 
"*1'' for which the gate 12b is in being opened to hold 
a relation of being connected. The condition is to be 
exhibited simply with a mark of as shown at an 

intersection lb in (b) of FIQ. 3. 

Next, in (a) of fig. 4, there is shown the 
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wiring-changing unit in which the wiring change is 
accuaily brougnt into realization by using the 
circuits shown in FIG. 3. In (a) or FIG. 4, a shift 
register 15 is only constituted of flip-flops each 
picked up for storing a relation of connection at each 
of the intersections. The outputs of bits of the 
shift register 15 are connected to Intersections with 
numbers corresponding to those of bitSr respectively, 
to constitute the circuit shown in FIG. 3- 

To the shift register 15/ a bit pattern as shown 
in (a) of FIG. 4 is inputted with a shift input 
terminal 12 and a shift clock terminal 13 being used. 
Tti^n, the shift register 15 provides relations of 
being connected only for the intersections 2a to 2o 
corresponding to respective bits outputting logic ""1'' 
without providing the relation of being connected for 
each of the intersections la to Iw. Thus, for the bit 
pattern as shown in (a) of FIG. A, the wiring in the 
unit becomes equivalent to that shown in (b) of FIG. 
4. 

By changing a bit pattern being inputted to the 
shift register 15 r another wiring connection can be 
brought into realization. A shift output terminal Id 
is used for reading out contents written in the shift 
register 15 or for connecting it with a shift register 
of another wiring-changing unit. 
Effects of th© Invention 

As is described above r the electronic device 
according to the present invention comprises a 
plurality of logical units* and storage elements 
Specifying relations of connections among the logical 
units, by which various kinds of logical functions can 
be brought into realization only by rewriting contents 
stored in the storage elements contained in the 
electronic device. 

4- Brief Description of the Drawings 

FIGURE 1 is a diagram showing a configuration of 
an electronic device in an example according to the 
present invention; FIGURE 2 and FIGURE 4 are diagrams 
Showing configurations of a wiring-changing unit shown 
in FIGURE Ij FIGURE 3 is a circuit diagram of a 
connection point shown in FIGURE 2; and FIGURE 5 is a 
circuit diagram of a conventional electronic device* 
1^ A ... wiring-changing unit, 2, 31 to 38 -.. 

wiring, 

la to Iw, 2a to 2e ... intersections^ lla^ lib 
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FIG^ 1 

1 - - - wiring- changing unit 

2 . • • wiring 

FIG. 2 

la to Iw, 2a to 2o intersections 

•4 . « • wiring-ctianging unit 

FIG. 3 

liar lib flip-flop for storing a relation of 

coxmection 

12a r 12b . . . switching gate 

FIG- 4 
(a) 

12 shift input 

13 shift clock 

14 shift output 
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